irching PAJ 



# 



Page 1 of 2 



PATCTTT abstracts of japa 



(1 1 )Publication number : 08-028248 
(43)Date of publication of application : 30.01.1996 



DlntCI. 




FOIN 3/02 
FOIN 3/02 
FOIN 3/02 
FOIN 9/00 




DApplication number 


: 06-161939 


(71)Applicant 


IBIDEN CO LTD 


ODate of filing : 


14.07.1994 


(72)Inventor : 


NARUSE KAZUYA 






ONO TETSUSHI 








SHIMADO KOJI 



0 EXHAUST EMISSION CONTROL DEVICE 

OAbstract: 

IRPOSE: To prevent the occurrence of a combustion peak during 
generation and to improve regeneration efficiency and durability by a 
fthod wherein a heat generating body is embedded in a sealant and 
med integrally with a filter and a heat generating amount mechanism is 
upled to the heat generating body. 

)NSTITUTION: A plurality of filter units 7 and 8 formed of porous 
ramie consist mainly of a filter 3 formed in such a manner that a sealant 
brmed of a resilient material is located between the units for integral 
hesion. A heat generating body 4 having a heat generating amount 
ntrol mechanism is embedded in the sealant 5 and formed integrally with 
3 filter 3. In this constitution, a heat generating amount control 
fchanism controls a heat generating amount of the heat generating body 
iccording to propagation of heat generated through combustion of 
rticulate in the filter 3. The control described above suppresses the 
currence of combustion peak and prevents the generation of a crack, 
us, a device having excellent durability and combustion efficiency 
generation efficiency) is provided. 
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liis document has been translated by computer. So the translation may not reflect the original precisely. 
*** shows the word which can not be translated, 
i the drawings, any words are not translated. 



AIMS 



aim(s)] 



aim 1] In the exhaust gas purge which consists of casing and a heating element attached in the porosity ceramic filter 
I this filter of the honeycomb structure arranged in that interior the above-mentioned filter It has two or more through 
es arranged in parallel along with a longitudinal direction. And each end face of these through tubes What closing 
tion has a reverse relation by the close [ of gas ] and appearance side, and these through tubes adjoin with **** 
;gestion ******** in the shape of a checker, respectively Two or more filter units whose aeration was mutually made 
isible through the porosity septum The exhaust gas purge which is the structure which the sealant which becomes 
ween [ these ] units from the nature material of elasticity was made to intervene, pasted up, and was used as the 
negate, and is characterized by connecting a calorific value controlling mechanism with this heating element while 
ing the above-mentioned heating element underground into said sealant and making it unite with a filter, 
aim 2] The above-mentioned calorific value controlling mechanism is an exhaust gas purge according to claim V 
xacterized by being what controls the calorific value of a heating element according to propagation of the heat by the 
ticulate combustion in a filter. 

aim 3] The above-mentioned calorific value controlling mechanism is an exhaust gas purge according to claim 1 
xacterized by being what controls in the direction of a cross section of a filter so that temperature becomes 
nogeneity, and controlled to the temperature distribution which have the fixed inclination which a temperature peak 
js not generate in the longitudinal direction of a filter. 

aim 4] The above-mentioned sealant is an exhaust gas purge according to claim 1 characterized by consisting of 
ure materials of elasticity which consist of an inorganic fiber, an inorganic binder, an organic binder, and an 
rganic particle at least. 

aim 5] The above-mentioned filter unit is an exhaust gas purge according to claim 1 characterized by consisting of a 
osity ceramic of the quality of silicon carbide. 



anslation done.] 
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TAILED DESCRIPTION 



bailed Description of the Invention] 
'01] 

dustrial Application] About the exhaust gas purge for purifying the exhaust gas discharged by the internal 
nbustion engine, this invention was excellent in the effectiveness of carrying out uptake of the particulate matter 
rticulate) especially contained in exhaust gas, and removing it, and makes an exhaust gas purge ****** proposal. 
•02] 

ascription of the Prior Art] An exhaust gas purge is equipment for performing processing (only henceforth 
ayback") which it consists of heating elements mainly attached in the filter arranged in casing and its interior, and 
j filter, and the particulate in the exhaust gas which carried out uptake to this filter is burned through a heating 
ment, and is removed from this filter. As a filter of such an exhaust gas purge, the ceramic filter made from a KODI 
it (2MgO, 2aluminum203, and 5Si02) which has honeycomb structure is proposed conventionally (refer to JP,57- 
16,A). 

•03] Playback of the filter made from a KODI light was performed by making the shaft orientations which are flow 
actions of gas spread that combustion on a target serially, while lighting the particulate which carried out adhesion 
ake to the filter end-face side first and burning this by arranging an electric heater near the axis end side of this filter, 
I heating the end side of this filter with the radiant heat of this heating element. 

•04] However, since the filter made from a KODI light had bad thermal conductivity, it had the fault which produces 
keen temperature distribution (flammability peak) by local generation of heat with propagation of particulate 
nbustion. That is, although this filter made from a KODI light was the small member of thermal expansion, it had the 
blem of finally being easy to generate a crack in response to thermal stress fatigue. When there were many 
ticulates which carried out uptake especially, the calorific value at the time of combustion became large, and locally, 
filter was heated by even the temperature beyond heat-resistant temperature, and might carry out the erosion to it. 
the other hand, while there were few particulate amounts of uptake, when it reproduced, the calorific value at the 
e of combustion was also small, and in order that propagation of combustion might not fully progress, there was a 
blem of producing a particulate cinder. 

•05] The conventional technique had to control severely the terms and conditions at the time of playback (the amount 
jptake, heater temperature, the resistance welding time, the amount for combustion of air supply, engine service 
idition, etc.) from this. And it was difficult for it to control the quality (pore diameter distribution) of a porosity wall, 
I since'the filter made from a KODI light tended to have produced variation in product quality, it needed the high 
;ign of a safety factor very much. However, since the factor which influences a playback condition was complicated 
nentioned above, it was not easy to control these factors strictly. 

i06] On the other hand, the technique which winds an electric heater around the peripheral face of a filter was also 
imined as a policy which cancels the trouble of the above-mentioned conventional technique which arranges said 
iter to a filter axis end side. That is, this technique tends to make small the temperature gradient in the filter at the 
e of playback as much as possible by heating the whole peripheral face of a filter. However, since a flammability 
ik arose by the flow of a combustion air, this conventional technique was also inferior to long-term endurance, and 
I the problem that generating of a crack could not be prevented. 

»07] Then, artificers replaced with the conventional filter which is really a form in view of the above-mentioned 
ual condition previously, developed the division form filter which two or more filter units made from a porosity 
amic were banded, and was used as the one aggregate, and made the heating element (electric heater) intervene 
•ecially between filter units, and the exhaust gas purge which removes a particulate and reproduces a filter, and its 
istruct were proposed (refer to Japanese Patent Application No. No. 204242 [ five to ]). 
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)8] The exhaust gas purge in which ^fc:crs made the precedence proposal is thq^pion form filter which 
ization of the filter was divided and cllried out [ filter ], and the big filter was conSffuted [ filter ] combining this 
:, and made the heating element intervene among these units. So, the temperature gradient in the filter at the time of 

/back can improve to some extent. . 

391 However if calorific value of the heater made to intervene between each adjoining filter unit in the exhaust gas 
*e of the above-mentioned proposal is equalized not related in the location of a heater according to research of 
ficers in the unit of a filter central site, it will tend to be filled with particulate heat of combustion (piling up), and 

be easy to radiate it in an outside (an end-face side and peripheral face side) unit. Consequently, temperature 
ribution became an ununiformity and the problem that a crack often occurred was seen. That is, it turned out that 
erating of the local flammability peak by particulate heat of combustion cannot be prevented only by equalizing 
>rific value of a heater. The heat capacity of itself is large, and especially the filter made from silicon carbide cannot 
;h combustion temperature in a short time, if power consumption does not use the good heating approach of thermal 
ciency either, even if it carries out unitization of it since it is large. And since the filter made from silicon carbide 

a large coefficient of thermal expansion and the flammability peak by propagation of heat of combustion arose 
ough extent was low compared with the KODI light, there was a problem of being easy to generate a crack, too. 
it is since the filter made from silicon carbide had the too good thermal conductivity of this ingredient, it had the 
blem that heat dissipation was large and did not reach regenerating temperature easily, and since coefficient of 
rmal expansion was large, it had the problem of being easy to generate a crack also by the thermal fatigue in a low 
nmability peak. 

Dbiem(s) to be Solved by the Invention] The main purpose of this invention is to offer the new configuration of the 
aust gas purge which can prevent the flammability peak at the time of playback. Other purposes of this invention are 
>ffer the exhaust gas purge which is excellent in combustion efficiency (regeneration efficiency), and is excellent in 
.urance (generating of a crack can be prevented). 

sans for Solving the Problem] As a result of artificers' continuing research further towards implementation of the 
!ve-mentioned purpose, it hit on an idea of the contents shown below in the configuration of invention made into a 
unary Namely, this invention is set to the exhaust gas purge which consists of casing and a heating element attached 
he porosity ceramic filter and this filter of the honeycomb structure arranged in that interior. The above-mentioned 
=r has two or more through tubes arranged in parallel along with a longitudinal direction. And each end face of these 
Dugh tubes What closing motion has a reverse relation by the close [ of gas ] and appearance side, and these through 
es adjoin with **** suggestion ******** in the shape of a checker, respectively Two or more filter units whose 
ation was mutually made possible through the porosity septum While being the structure which the sealant which 
•omes between [ these ] units from the nature material of elasticity was made to intervene, pasted up, and was used as 
aggregate laying the above-mentioned heating element underground into said sealant and making it unite with a 
er It is the exhaust gas purge characterized by connecting a calorific value controlling mechanism with this heating 
ment And according to propagation of the heat by the particulate combustion in a filter, in the direction of a cross 
tion of a filter the above-mentioned calorific value controlling mechanism controls the calorific value of a heating 
ment and it is' controlled so that temperature becomes homogeneity, and it controls it in the longitudinal direction of 
Iter to temperature distribution with fixed inclination which a temperature peak does not generate. As for the above- 
ntioned sealant, it is desirable to consist of nature materials of elasticity which consist of an inorganic fiber, an 
rganic binder, an organic binder, and an inorganic particle at least, and, as for the above-mentioned filter unit, it is 
iirable to consist of a porosity ceramic of the quality of silicon carbide. 
>12] 

inction] The exhaust gas purge of this invention has the description in the point which two or more filter units which 
isist of a porosity ceramic mainly consist of filters which make the sealant which becomes between [ these ] umts 
m the nature material of elasticity intervene, and it comes to paste one, and the heating element equipped with the 
orific value controlling mechanism lays underground into said sealant, and is united with the filter. Especially this 
'ention needs to equip the heating element with the above-mentioned calorific value controlling mechanism, and the 
orific value of a heating element according to propagation of the heat by the particulate combustion in a filter is 
itrolled by this Desirably, in the direction of a cross section of a filter, it is controlled so that temperature distribution 
some homogeneity, and it is controlled in the longitudinal direction of a filter by temperature distribution with fixed 
:lination which a temperature peak does not generate. 

)13] By control of such temperature distribution, the flammability peak at the time of playback can be controlled, and 
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.erating of a crack is prevented. So, th^^iaust gas purge which is excellent in end^^ce and is excellent 1 
abustion efficiency (regeneration efficiency) can be offered. 
141 Thus there is a method of devising the installation consistency of the heating element made to intervene between 
h filter unit as one of the means for controlling temperature distribution. That is, there is the approach of controlling 
temperature distribution in a filter by rough-* *(ing) the installation consistency of a heater in the unit of the central 
: which tends to be filled with heat densely in the unit of the outside (an end-face side and peripheral face side) where 

t tends to escape. ' 
15] If the installation consistency of a heating element is adjusted as mentioned above, the filter unit which has each 
ting element in the perimeter will be heated to homogeneity. And heat conducts from the filter unit in a perimeter to 
internal filter unit, and when reaching particulate combustion initiation temperature, on the whole, it becomes desired 
iperature distribution. 

16] There is the approach of controlling calorific value by making a heater into two or more circuits, and changing 
snergization stage and the resistance welding time as other means for controlling temperature distribution, according 
iropagation of the heat by the particulate combustion in a filter. 

17] If calorific value is controlled as mentioned above, electric energy required for **. heating can be lessened. 
. Heating time is shortened (playback is completed for a short time). 
. A desired temperature gradient is easily controllable. 

18] In this invention, a sealant acts as adhesives for aiming at junction of filter units while filling the clearance 
duced in case a heating element is made to intervene between adjoining filter units. Thereby, the decline in 
ification effectiveness and the endurance of a filter by the air leak are improvable. 

19] As for this sealant, it is desirable to have elasticity, thermal conductivity, junction nature, reinforcement, etc. 
er than thermal resistance. That is because the thermal stress can be opened certainly, even when thermal stress will 
l a filter with heating, if excelled in elasticity. Moreover, it is because the heat of a heating element will conduct that 
re is no nonuniformity in each filter unit promptly and the temperature gradient inside an exhaust gas purge will also 
■ome small if excelled in thermal conductivity. Moreover, it is because it will become what is excellent in the 
ction nature of the filter units prepared adjacently, and is excellent also in the endurance of the exhaust gas purge 
:lf if excelled injunction nature and reinforcement. 

20] As for the presentation of this sealant, it is desirable that they are an inorganic fiber, an inorganic bmder, an 
anic binder, and an inorganic particle at least. The nature material of elasticity which consists of this presentation is 
•ause it has the above-mentioned property which a sealant is expected, i.e., thermal resistance, resiliency, thermal 
lductivity, an adhesive property, exhaust air gas-seal nature, etc. In this case, as an inorganic fiber, there are ceramic 
sr for example, alumina-SHIRI or ceramic fiber, an alumina fiber, a zirconia fiber, a silica fiber, etc. As an inorganic 
der there is a colloidal sol, for example, alumina sol, a silica sol, etc. As an organic binder, a hydrophilic organic 
cromolecule is desirable and especially polysaccharide is still more desirable. Although there are polyvinyl alcohol, 
thyl cellulose and ethyl cellulose, and a carboxymethyl cellulose, specifically, especially a carboxymethyl cellulose is 
iirable. As an inorganic particle, at least one or more sorts of inorganic particles chosen from carbide and a nitride are 
arable, for example, there are silicon carbide, silicon nitride, and boron nitride. These carbide and a nitride are very 
ge, and the heat conductivity is placed between a ceramic fiber front face, the front face of a colloidal sol, and the 
eri'or, and contributes them to thermally conductive improvement. 

)21] As for a heating element, in this invention, it is desirable to lay underground into the above-mentioned sealant 
I to unite with a filter. That is, it is because the short-circuit between adjoining heating elements can be prevented 
forehand by considering as the configuration which covered the heating element with the sealant. Moreover, it is 
:ause the conductivity of the heat from a heating element to a filter will become good if it is such an arrangement 

)22TAs for the filter unit which constitutes a filter, in this invention, it is desirable for a cross-section configuration to 
id a prismatic form combining one sort or them, and to use the filter unit of a triangle, a square, a rectangle, or a 
ward hexagon. It is because the constraint on mounting of an exhaust gas purge decreases by using the filter unit of 
-h a configuration. Moreover, as for a filter unit, it is desirable to be formed in the shape of a honeycomb with a 
rosity ceramic sintered compact. It is because pressure loss is small even when a porosity ceramic sintered compact is 
client in thermal resistance and thermal conductivity and a honeycomb-like filter increases the amount of collections 

miAsfor the above-mentioned filter unit, it is desirable to use the ingredient whose thermal conductivity is more 
in 0 05 cal/cm-sec and ** from a viewpoint of "heating effectiveness" and "temperature control nature." 0. It is 
cause it is not desirable practically from the temperature gradient of this center of filter section and the periphery 
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tion becoming large too much at the^^of playback of a ceramic filter in under Q^fcl/cm-sec and **. As an 

redient with which are satisfied of the^nndexes, a mullite cordylite, silicon carbid^Rlicon nitride, alumimium 
ide, forsterite, and a steatite are mentioned. It is more desirable to use silicon carbide from a viewpoint of high 
iperature conductivity especially. 

•24] As for the above-mentioned filter unit, it is desirable for the porosity of that to be 40 - 60% more preferably 30 to 
'/o. It is because the collection efficiency of a party curate will worsen if a pressure loss will become large too much if 
aller than 30%, and it becomes large from 90% on the other hand. Moreover, as for an average pore diameter, it is 
:irable that it is 5-40 micrometers. It is because the collection efficiency of a party curate will worsen if a pressure 
s will become large too much if smaller than 5 micrometers, and it becomes larger than 40 micrometers on the other 

i25] the filter unit concerning this invention - the cross-section configuration of the eel formed by being and ****** 
g) any 1 edge of one through tube is good to make it the same as that of the cross-section configuration of this filter 
t. It is because it works to directions [ force / which is committed on the periphery of this filter unit that originates in 
expansion difference of a through tube at the time of heating / hauling ], so generating of heat distortion can be 

vented. . 
126] The number of these eels is the number of through tubes, and is 50-300. It is desirable that they are an 
ividual / square inch. Under in a 50-piece [/square ] inch, since a filtration area decreases, the amount of party curate 
lections per unit time amount and unit volume decreases, and on the other hand, it is 300. It is because the opening 
a per eel piece will become small too much and a pressure loss will go up, if it increases more than an individual / 
tare inch, moreover, the thickness (distance between walls of the adjoining eel) of the wall of a eel (through tube) - 
-0.6mm it is ~ things are desirable. 0.2mm In the following, the mechanical strength of a filter unit becomes weak, 
1, on the other hand, it is 0.6mm. It is because a filtration area decreases, so the amount of party curate collections per 
t time amount and unit volume will decrease if it exceeds. 

127] In addition, in this invention, the heat insulator of thermal-expansion nature which consists of ceramic fiber may 
installed in that outermost periphery. The reason is that it can make the energy loss at the time of playback into min 
preventing that heat escapes from the outermost periphery of the filter for exhaust gas purges. Moreover, it is because 
jcation gap of the filter by vibration by the pressure of exhaust gas and transit etc. can be prevented by expanding a 
it insulator with the heat at the time of playback. As a heat insulator of thermal-expansion nature here, there are some 
ich consist of a vermiculite 20wt% and alpha-sepiolite 7wt% mixture ceramic fiber 63wt%, for example. 
)28] 

cample] Below, the example which materialized the exhaust gas purge of this invention to the exhaust gas 
rification system for diesel power plants is explained in detail based on drawingl - drawing 6 . Drawing 1 is the 
lematic diagram showing the exhaust gas purification system 1 which applied the exhaust gas purge of this invention, 
e metal casing 2 is connected to the exhaust pipe way Ea of the diesel power plant E as an internal combustion engine 
this drawing. The filter 3 for removing the particulate in the gas discharged from a diesel power plant E is arranged 
this casing 2. 4 is the heating element (heater) laid underground into the sealant 5, and is connected with the calorific 
ue controlling mechanism 6. As shown in drawing 1 , the end of a heating element 4 is electrically connected to the 
battery (24V) 9 through wiring. In this case, the dc-battery of 12V may be used instead of the dc-battery 9 of 24V. 
>reover, the power sources (the home power source of 100 V or source power supply of 200 V) of the high voltage 
y be used rather than said dc-battery 9. The calorific value controlling mechanism 6 consists of a pressure sensor 11, 
lermometric element 12, a combustion secondary Ayr supply means 13, etc., as shown in drawing! . 
)29] Drawing 2 is drawing showing the filter 3 which constitutes the exhaust gas purge of this invention, and drawing 
s the partial cross-section enlarged drawing of this filter. In these drawings, a filter 3 is in the configuration which the 
ilant (1 .5-3.0mm in thickness) 5 which becomes between units from the nature material of elasticity about eight 
smatic form filter units 7 and the filter unit 8 of the shape of four cross-section rectangular equilateral triangle was 
ide to intervene, and was pasted up on one, and the heating element 4 is laid under said sealant 5. In the case of this 
ample, it connects with the serial between the heating elements 4 of each filter units 7 and 8. In addition, the heat 
:ulator 1 0 with a thickness of 1 0mm may be arranged in the outermost periphery of a filter 3 . 

)30] Drawing 4 -6 are drawing showing the filter unit 7 which constitutes a filter 3. In these drawings, cross-section 
^reviation square-like through tube 7a is regularly formed in the prismatic form (33mmx33mmxl50mm) filter unit 7 
»ng the direction of an axis. Such through tube 7a is 0.3mm in thickness. It is mutually separated by porosity septum 
The closure of the end of either the exhaust gas inflow side of each through tube 7a or an outflow side is carried out 
the shape of a checker by piece of the closure 7c made from a porosity sintered compact. Consequently, it is in the 
ndition that the eels CI and C2 which carry out opening to either the inflow side of a filter unit 7 or an outflow side 
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e formed. In addition, to septum 7b o^fe CI and C2, the oxidation catalyst whic^fcpsists of platinum group 
als, other metallic elements, its oxide,W. may be supported. When it supports, it » particulate ignition 
iperature to fall. Moreover, the filter unit 8 has the same configuration as a filter unit 7 except for a cross-section 
figuration being a rectangular equilateral triangle-like. And in the case of the filter units 7 and 8 which constitute the 
;r 3 of this example, for the thickness of 43% and a cell wall, 0.3mm and a eel pitch are [ an average pore diameter / 
micrometers and porosity ] 1 .8mm. It is set up. 

31] In the arrangement configuration of such an exhaust gas purification system 1, it explains that the exhaust gas 
sn starting a diesel power plant E flows. First, as an arrow head Al shows in drawing _5 , exhaust gas is introduced in 
eel CI which carries out opening to the inflow side of filter units 7 and 8 first. Subsequently, exhaust gas passes 
osity wall 7b, and is introduced in the adjoining eel C2 C2, i.e., the eel which carries out opening to an outflow side, 
this time, the particulate migration included in exhaust gas is prevented by wall 7b. Therefore, the trap only of the 
ticulate is carried out to wall 7b. And the purified exhaust gas will escape from the inside of the eel C2 which carries 
opening to an outflow side, and, finally will be discharged from filter units 7 and 8. 

32] Next, the particulate which carried out uptake is explained according to drawing 7 about the regeneration 
loved from a filter 3. First, particulate uptake with a filter 3 progresses, if the pressure sensor 1 1 attached in the 
laust pipe way Ea of the upstream of a filter 3 detects the pressure loss beyond the set point, a change bulb will 
a-ate the path by the side of a bypass will open, the path by the side of a filter will close, and the energization to the 
ting'element 4 of a filter 3 will begin. Next, if the thermometric element 12 attached in the exhaust gas inflow side of 
Iter detects the temperature beyond the set point (particulate combustion initiation temperature), combustion Ayr will 
supplied with the combustion secondary Ayr supply means 13, such as a compressor, and particulate combustion will 
;in. Then, if the thermometric element 12 attached in the exhaust gas outflow side of a filter detects the temperature 
'ond the set point with propagation of combustion, command of having completed playback will be issued and 
rgization will be completed. And a change bulb operates, it returns to the original condition, and particulate uptake 
h a filter 3 is started again. This example produces the exhaust gas purge in a configuration which was explained 
tve, and evaluates about the generating condition of the flammability peak at the time of playback. 

Wet blending of 51 .5 % of the weight of alpha mold silicon carbide powder and the 22 % of the weight of the beta 
Id silicon carbide powder was carried out, and into the obtained mixture, 6.5% of the weight, an organic binder 
sthyl cellulose) and water were added by a unit of 20% of the weight, and were kneaded, respectively. Next, the 
leycomb-like generation form was acquired for a plasticizer and lubricant small quantity, in addition by kneading 
ther and carrying out extrusion molding of this kneading object. i 
After drying using the dryer according this generation form to microwave and closing through jtube 7a of a Plastic 
id after that with the paste for the piece of the closure 7c formation made from a porosity sintered compact, the paste 
piece of the closure 7c was again dried using the dryer. And after degreasing this desiccation object by 400 **, it 
s further calcinated at 2200 degrees C under the argon ambient atmosphere, and the honeycomb-like filter units 7 and 
/ere obtained by the porosity shown in drawing 4 . 

23 3 % of the weight (it is 0.1 -100mm in an alumina silicate ceramic fiber, 3% of shot content, and fiber length) ot 
amic fibers, and mean diameter 0.3 0.5 % of the weight of carboxymethyl celluloses and 39 % of the weight of water 
re mixed as 30.2 % of the weight of silicon carbide powder of mum, 7 % of the weight (the amount of conversions of 
)2 of a sol is 30%) of silica sols as an inorganic binder, and an organic binder, what was kneaded was made into the 
ipe of a paste, and the sealant 5 was created. 

A filter unit 7 and where a heater 4 is laid underground between eight, it was filled up with said sealant 5, and it 
ed and hardened in 50- 100 **x 1 hour, and the filter 3 which joined filter units 7 and 8 and a sealant 5, and was 
ified as shown in drawing 2 was produced. 

Finally, the outermost periphery of a filter 3 was covered with the thermal-expansion nature heat insulator (the 
[DEN make, a trade name; FREX) 10 of a ceramic fiber, and the desired exhaust gas purge was produced. 
)34] Thus it is related with the produced exhaust gas purge, and is the following configuration (a). The exhaust gas 
rge and the following configuration (b) of the starting former The exhaust gas purge of the starting invention m this 
jlication was compared, and it investigated how the flammability peak at the time of playback would be improved, 
e exhaust gas purge of the invention in this application is shown in drawing J , and the result is shown in drawing 9 
Dut the conventional exhaust gas purge. In addition, in the filter 3 shown in drawing 10, these drawings are the graphs 
dch showed with time the result whose temperature was measured in the direction of a center axis of filter unit No.8, 
i are results in case the amount of uptake is the unit volume (1) of 12g / filter. 
All filter unit No. 1-12 shown in drawing 10 considered the configuration of the filter concerning the conventional 
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laust gas purge as the configuration is heater wiring which becomes the alm^kame calorific value (a 

isistency is 3 0.6W/cm), using a meta^rcater (a kanthal line, diameter 1.5mm) as a^rater. 

. The configuration of the filter concerning the exhaust gas purge of the invention in this application was considered 

he configuration which is heater wiring which becomes calorific value distribution as shown in Table 1 using the 

tal heater (a kanthal line and diameter of 1 .5mm) same as a heater as usual. 

iddition, (a) (b) They are both heating capacity. It could be 1 .3kW. 

•35] 

iblel] 



74)V&ZL-.y hN O. 


yj)V*<D&j&& (W/cm' ) 








1,4,9,12 
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1.2 
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1.5 


6,7 


0.5 


0.0 


0.8 
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36] Drawing 8 (a) It sets, and first, when a heater energizes, in an early phase, the temperature distribution of a filter 
tiow the concave distribution from which a shaft-orientations center section serves as low temperature strongly in 
ponse to the fact that the effect of calorific value distribution of a heater. These temperature distribution come to 
m in an outflow side the inclination which goes up smoothly from an exhaust gas inflow side with the passage of 
e by heat conduction to the heat dissipation and the center section from an end face, and - if the temperature by the 
e of an exhaust gas inflow reaches particulate (graphite) combustion initiation temperature (about 600 **) -- this, 
lultaneously a combustion air - 20 1/h It comes out comparatively and is introduced. Consequently, drawing s (b) 
3 temperature distribution of fixed inclination are formed with propagation of combustion so that it may be shown. 
•37] In playback by the conventional exhaust gas purge, the convex temperature distribution by the calorific value of 
combustion section were formed with the passage of time, and it turned out [ which is 50-80 degrees C ] that a 
Iden flammability peak occurs locally, as a result a filter breaks so that clearly from the result shown in drawmg_9 . 
the other hand, in playback by the exhaust gas purge of the invention in this application, it is absorbed by the 
iperature distribution by which the partial temperature rise by the calorific value of the combustion section was 
ltrolled, and generating of a flammability peak can be prevented so that clearly from the result shown in drawing_8 . 
nsequently, the endurance of a filter can be raised, without a filter breaking. In addition, the same result was obtained 
o when the amount of uptake was the unit volume (1) of 20g / filter. 

i38] next, the amount of uptake - 12g / filter volume or 20g / filter volume, and the amount of combustion sky air 
lduction ON - 20L/h it is the maximum tensile stress in a filter was computed with the finite element method from 
temperature-distribution result (for example, drawing 8 , drawing 9 ) of the filter when reproducing on conditions, 
e result is shown in Table 2. The maximum tensile stress generated in a filter is a small value to the tension breaking 
sngth (6kg) of a filter material so that clearly from the result shown in this table. That is, it turned out that the filter 
icerning this invention is excellent in endurance. 
139] 
ible 2] 
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401 Furthermore when artificers investigated whether the cinder of soot would come out about combustion 

ciency (regeneration efficiency), according to the exhaust gas purge of this invention that can control the temperature 

ribution in a filter, they checked that particulate perfect combustion was realizable. 

411 In addition it is related with calorific value distribution of the heater installed in each filter unit of 1-12 as shown 
Irawing 10 The gas close side A which divides this unit into shaft orientations the 3rd grade, and is acquired (a gas 
•t to 33 3% of part) It is desirable to control a calorific value controlling mechanism so that the gas appearance side C 
-as outlet to 33 3% of part) and each calorific value of a center section B (the gas close side A and field except the 
appearance side C) are set as the range shown below. However, the energy of the heater which is in contact with 
h filter unit shall be equally supplied to all the units that have touched. ' 
orific value distribution of a filter unit 1,4, and No 9 and 12 heaters ** In the gas close side A 0.1 - 3.0 W/cm3 -- 
irable --05-20 W/cm3 ~ more - desirable - 0.8 - 1 .6 W/cm3 it is ~ in the center section B 0.1 - 3.0 W/cm3 - 
irable - 0 2 - 1.6 W/cm3 -- more ~ desirable -- 0.5 - 1.3 W/cm3 it is -- in the gas appearance side C 0.1 - 3.0 W/cm3 
esirable - 0 5 - 2.0 W/cm3 ~ more « desirable ~ 0.8 - 1 .6 W/cm3 A heater is arranged so that it may become. In 
iition, these units constitute the edge section of a compound form filter, and since heat release is large, they are 

ucing the volume as the shape of a triangle. 

orific value distribution of a filter unit 2, 3, and No 10 and 1 1 heaters ** In the gas close side A 0.1 - 3.0 W/cm3 ~ 
irable ~ 0 1 - 1 .5 W/cm3 - more ~ desirable ~ 0.2 - 1.2 W/cm3 it is -- in the center section B 0.1 - 2.0 W/cm3 ~ 
irable - 0 1 - L0 W/cm3 - more - desirable - 0.1 - 0.7 W/cm3 it is ~ in the gas appearance side C 0.1 - 3.0 W/cm3 
lesirable -01-1.5 W/cm3 ~ more ~ desirable - 0.2 - 1 .2 W/cm3 A heater is arranged so that it may become, 
orific value distribution of a filter unit No5 and eight heaters ** In the gas close side A 0.1 - 3.p W/cm3 ~ desirable - 

I- 20 W/cm3 ~ more ~ desirable - 0.2 - 1.4 W/cm3 it is - in the center section B 0.1 - 3.0 W/cm3 ~ desirable - 

- 2 0 W/cm3 - more ~ desirable ~ 0.2 - 1.4 W/cm3 it is - in the gas appearance side C 0.1 - 3[0 W/cm3 ~ desirable 

II- 20 W/cm3 - more - desirable - 0.2 - 1 .4 W/cm3 A heater is arranged so that it may become. 

orific value distribution of a filter unit No6 and seven heaters ** In the gas close side A 0.0 - 2;0 W/cm3 ~ desirable 
I 05 - 1 2 W/cm3 ~ more ~ desirable - 0.1 - 0.7 W/cm3 it is - in the center section B 0.0 - 1 .5 W/cm3 ~ desirable -- 
5-08 W/cm3 - more ~ desirable - 0.1 - 0.4 W/cm3 it is - in the gas appearance side C 0.0 - 2.0 W/cm3 - 
irable ~ 0.05 - 1 .2 W/cm3 - more ~ desirable - 0.1 - 0.7 W/cm3 A heater is arranged so that it may become. 
'421 

feet of the Invention] As explained above, according to the exhaust gas purge of this invention, it is possible to 
vent the flammability peak at the time of playback, and regeneration efficiency and endurance can be improved. 
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IJ0.8 -1.6 W/cm 5 ^£>9, **SPBr«, 0.1—3. 
OW/cm 3 % »*L<«0.2 -1.6 W/cm 3 , <fc9#£ 

u< tto.5 -1.3 w/cm 3 ^'^MJc-nt 0. 

1 -3.0 W/cm 3 . #f£L< &0. 5 — 2.0 W/cm 3 , J: 
9»*l>< (*0.8 -1.6 W/cm 3 £&£<£5Ct\ b-£ 
^rgeg-r^o C*i6<D:x~v h«, W&&?4to 

<2>? -{ 9 hNo2, 3 ,10,11 

t-^©»f»«^^, tf^AflWArii, o.i -3.o w 

/cm 3 , *?£0<B0.1 -1.5 W/cm 3 , «fcS»*0< 
BO. 2 -1.2 W/cm 3 **SCBrB» 0.1-2. 

0 W/cm 3 , Jf*0< B0.1 -1.0 W/cm 3 , <fc«3»* 
U< B0.1 -0.7 W/cm 3 T'$>*K ^UBJCrtt, 0. 
1-3.0 W/cm 3 % $f^b<li0.1 -1.5 W/cm 3 , «fc 
U< 1*0.2 -1.2 W/cm 3 ittaJlSfc, b-* 

<3>? -f Jl/^JL^-y hNo5. 8 



b- jrOfURU^^ #XAWJA"C». 0.1 -3.0 W 
/cm 3 , J?£0<B0.1 -2.0 W/cm 3 , £*)0l£L< 
B0. 2 —1.4 W/cm 3 r&D. **BPBr», 0.1—3. 
OW/cm 3 , #*b<(20.1 -2.0 W/cm 3 % <fc»3#* 
U<B0.2 -1.4 W/cm 3 tf^HMWC'Ctt, 0. 

20 1-3.0 W/cm 3 , »*U<«0.1 -2.0 W/cm 3 , 

9S?£L< Bo. 2 -1.4 W/cm 3 <fc&4J:5(c, b-* 
®y hNo6, 7 

b-drOjfBJMI^**, #XAWJA-C«\ 0.0 -2.0 W 
/cm 3 , #*L<«0. 05-1.2 W/cm 3 , <£0»£L< 
(20.1 —0.7 W/cm 3 r&'o, **§BB~eB> 0.0—1. 
5 W/cm 3 , W^U< ^0.05-0.8 W/cm 3 . <fcOSf^ 
U< K0.1 -0.4 W/cm 3 ^WWCTB, 0. 

0—2. 0W/cm 3 , J?£U<B0.05— 1.2 W/cm 3 , «t 
30 0HF£L< tto.i -0.7 W/cm 3 itt4<fc5(c % b-* 

[0 04 2] 
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40 [H2 ] C©»WO*«^^iaM*«J«TS7 -# ^ 

[S3] c©»w©**^»^ia«*««'r*7-f^ 

[05] H4©A-A»6CfctfS--^»*byRBiar 

[06] H5©B-B?»«C*$W*lfc*:IKffiHr*4. 
[17 ] S^©^IlXg^:^T^n-^^- h"C^)^ 0 
50 [08] C©«W©Sf»#^»<t*aB*fflC»fcW*«:P8 
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U 7^;l/3»F«iSe^(D(a) j&#&£fU£Afr. (b) j& 

7 -< JU*rtfig#flJ©Ca) ^SSUSIAini. Cb) $J5S£ 
A«©t»S3»b*7n*- ETC* 4. 

iBS^i. #*AflMA. **SPB. ^/XthffliJC. £Snr 

1 Sf«,**^^b->^T-A 

2 y-->>^ = 
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